Multidrug-Resistant Pseudomonas Infections: Hard to Treat, But Hope on the Horizon?
As the sixth most common nosocomial pathogen in the USA, Pseudomonas aeruginosa poses a significant threat to patients within the healthcare system. Its intrinsic and acquired resistance mechanisms also significantly limit the choices for antimicrobial therapy, prompting an increase in the research and development of antibacterial agents with enhanced activity against multidrug-resistant (MDR) P. aeruginosa. While many approved and pipeline antibiotics have activity against wild-type P. aeruginosa, only four new antibiotics have promising activity against MDR P. aeruginosa: ceftazidime-avibactam (Avycaz®), ceftolozane-tazobactam (Zerbaxa®), cefiderocol, and imipenem-cilastatin/relebactam. The goal of this paper is to review the epidemiology and mechanisms of resistance in P. aeruginosa as well as explore the newly approved and pipeline agents that overcome these mechanisms of resistance. Ceftazidime-avibactam and ceftolozane-tazobactam are currently FDA-approved and available for use, while cefiderocol and imipenem-cilastatin/relebactam are in development. Current evidence suggests ceftazidime-avibactam and ceftolozane-tazobactam both may have a role in treatment of MDR P. aeruginosa infections. Ceftolozane-tazobactam appears to be modestly more potent against P. aeruginosa, but emergence of resistance has been noted in various reported cases. Trials are ongoing for cefiderocol and imipenem-cilastatin/relebactam and early results appear promising. The aforementioned agents fill important gaps in the antibiotic armamentarium, particularly for patients with MDR P. aeruginosa infections who otherwise have extremely limited and often toxic antibiotic options. However, resistance to all of these agents will likely emerge, and additional antibiotic development is warranted to provide sufficient options to successfully manage MDR P. aeruginosa infections.